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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic heater for semi-conductor heating characterized by being formed in 
the ceramic heater for semi-conductor heating equipped with the base which consists of 
substantla-compacta ceramics, and the resistance heating element laid under the Interior of 
this base by one of the metallic foil which said resistance heating element becomes from a 
refractory metal. 

[Claim 2] The ceramic heater for semi-conductor heating according to claim 1 characterized 
by the thickness of said metallic foil being 25-50 micrometers. 

[Claim 3] The manufacture approach of the ceramic heater for semi-conductor heating 
which lays underground the resistance heating element formed of the metallic foil which 
consists of a refractory metal into ceramic fine particles, subsequently carries out 1 shaft 
pressing of the ceramic fine particles, produces a Plastic solid and is characterized by 
making this Plastic solid sinter. 

[Claim 4] Extend the metallic foil which consists of a refractory metal in the almost 
perpendicular direction to the main front face of a metallic foil, and the resistance heating 
element of a predetermined pattern is produced. Lay this resistance heating element 
underground Into ceramic fine particles, subsequently carry out 1 shaft pressing of said 
ceramic fine particles toward an almost parallel direction to the main front face of said 
metallic foil, and a Plastic solid is produced. The manufacture approach of the ceramic 
heater for semi-conductor heating which carries out pressing of this Plastic solid by the cold 
isostatic press method, and is characterized by subsequently making it sinter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ceramic heater for semi-conductor 
heating which can be used for various kinds of semiconductor fabrication machines and 
equipment, an etching system, etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, as a heat source in semiconductor fabrication 
machines and equipment, the so-called stainless steel heater and the thing of an indirect 
heating method were common. However, when these heat sources were used, particle 
occurred according to an operation of halogen system corrosive gas, and there vyas a 
problem that thermal efficiency was bad. In order to solve such a problem, this invention 
person proposed the ceramic heater which laid the wire which consists of a refractory 
metal under the interior of the disc-like base which consists of substantia-compacta 
ceramics. This wire is spirally wound inside the disc-like base, and connects a terminal to 
the both ends of the wire of a parenthesis. It turned out that especially such a ceramic 
heater is equipped with the outstanding property as an object for semi-conductor 
manufacture. 
[0003] 

[Problem(s) to be Solved by the Invention] However, also in such a disc-like ceramic 
heater, the reasons of manufacture showed especially that some problems arose. That is, 
in order to manufacture a ceramic heater which was described above, the wire which 
consists of a refractory metal first is made to wind spirally, a terminal (electrode) is pasted 
up on the both ends of a wire, and it anneals in a vacuum. Ceramic fine particles are 
taught to the press-forming inside of a plane, on the other hand, it preforms until it 
becomes a certain amount of hardness, and a depression is established in the front face of 
a preforming object in this case. And a wire is held in this crevice and It is further filled up 
with ceramic fine particles on it. And 1 shaft pressing of the ceramic fine particles is carried 
out, a disc-like Plastic solid Is produced and hotpress sintering of the disc-like Plastic solid is 
carried out. 

[0004] However, in case a resistance heating element is carried to a preforming object 
from the equipment for annealing, it is very difficult to carry without breaking down the 
configuration of a resistance heating element, and it carries out mold collapse Inevitably in 
many cases. Moreover, after installing a resistance heating element to the depression of a 
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preforming object, 1 shaft pressing of the ceramic fine particles is filled up with and carried 
out on it, but since the pack density of fine particles changes with locations also in this 
case, it is easy to carry out the mold collapse of the resistance heating element. 
Furthermore, since the big pressure at the time of a hotpress is applied in the thickness 
direction of a disc-like base, even if it is even if at the shaping time and there is no mold 
collapse, a resistance heating element may carry out location gap at the time of a hotpress. 
Also when these phenomena arise and it is any, nonuniformity arises to the temperature of 
a heater exoergic side, and a heater property is not fixed. 
[0005] And it is easy to disconnect the wire which is a resistance heating element 
according to the shearing force applied at the time of a hotpress. Remarkable rigidity 
needed to be given to the resistance heating element and the disc-like Plastic solid in order 
to have prevented this. For this reason, it is necessary to enlarge the wire size of a linear 
resistance heating element, and thickness of a disc-like Plastic solid to some extent. From 
such a limit, thickness of a heater could not be made small, and that heat capacity could 
not be lowered, and calorific value could not be enlarged, and slow [ the response to skin 
temperature change ], since the programming rate was slow, the productivity of a semi- 
conductor was not able to be raised at this point. 

[0006] The technical problem of this invention is securing the soak nature of a ceramic 
heater, and the stability of quality, and raising the productivity, and thin-shape-izing a 
base, and raising the responsibility of a heater. 
[0007] 

[Means for Solving the Problem] This invention relates to the ceramic heater for semi- 
conductor heating characterized by being formed of the metallic foil which sajd resistance 
heating element becomes from a refractory metal in the ceramic heater for semi-conductor 
heating equipped with the base which consists of substantia-compacta ceramics, and the 
resistance heating element laid under the interior of this base by one. 
[0008] Moreover, this invention relates to the manufacture approach of the ceramic heater 
for semi-conductor heating which lays underground the resistance heating element formed 
of the metallic foil which consists of a refractory metal into ceramic fine particles, 
subsequently carries out 1 shaft pressing of the ceramic fine particles, produces a Plastic 
solid and is characterized by making this Plastic solid sinter. 

[0009] Moreover, this invention extends the metallic foil which consists of a refractory 
metal in the almost perpendicular direction to the main front face of a metallic foil, and 
produces the resistance heating element of a predetermined pattern. Lay this resistance 
heating element underground into ceramic fine particles, subsequently carry out 1 shaft 
pressing of said ceramic fine particles toward an almost parallel direction to the main front 
face of said metallic foil, and a Plastic solid is produced. Pressing of this Plastic solid is 
carried out by the cold isostatic press method, and the manufacture approach of the 
ceramic heater for semi-conductor heating characterized by subsequently making it sinter is 
started. As the sintering approach of a Plastic solid, the approach of carrying out hot 
isostatic press sintering is aft:er ordinary pressure sintering, sintering by hot pressing, and 
ordinary pressure sintering. 
[0010] 

[Example] (Example 1) It is drawing 1 (a) first. The metallic foil 1 which consists of a 
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refractory metal of a flat-surface rectangle is prepared so that it may be shown. Since it is 
mentioned later, when this thickness Is set to 25-50 micrometers, it is still more desirable. 
Subsequently, a metallic foil 1 is processed by sandblasting or etching, for example, it Is 
drawing 1 (b). The resistance heating element 2 of a superficial pattern as shown is 
manufactured. In the resistance heating element 2, it is the configuration where the long 
and slender metallic foil was prolonged almost in parallel to the main front face of a 
metallic foil, therefore the whole resistance heating element 2 is on the same flat surface 
mostly. End 2a with width of face wider than other parts is formed in the both ends of the 
resistance heating element 2, and terminal mounting hole 2b is formed in each end 2a. 
[0011] Subsequently, a terminal 3 is attached in the edge of the resistance heating 
element 2. In this case, male screw 3a is prepared, for example in the base of a cylindrical 
shape-like body, and terminal mounting hole 2b is made to insert in male screw 3a. Male 
screw 3a is made to screw in female screw 4a of a nut 4, a nut 4 is bound tight, and a 
terminal 3 is fixed. 

[0012] Drawing 2 (a) - (d) is the sectional view showing the production procedure of a 
disc-like Plastic solid typically. First, it is filled up with ceramic fine particles on female mold 
5A (inside of a frame 6), press forming is once carried out, and the preforming object 7 is 
acquired. Subsequently, the resistance heating element 2 is installed on the preforming 
object 7, and it is made for a terminal 3 to come on the resistance heating element 2 in 
this case. It is filled up with the ceramic fine particles 8 on the resistance heating element 
2. Subsequently, drawing 2 (c) 1 shaft pressing of the ceramic fine particles is carried out 
by punch 5B and female mold 5A, and disc-like Plastic solid 9 is acquired so that it may be 
shown. Subsequently, drawing 2 (d) Female mold 5A is raised and disc-like Plastic solid 9 is 
taken out so that it may be shown. 

[0013] Subsequently, disc-like Plastic solid 9 is sintered, eburnation of the ceramics is 
carried out, and it considers as a disc-like base. The grinding process of the tooth-back side 
of this disc-like base is carried out, and a ceramic heater as shown in drawing 3 is 
obtained. In drawing 3 , the resistance heating element 2 was laid under the interior of 
disc-like base 9A, and the terminal 3 of a pair is exposed to the tooth-back 9a side. Aft:er 
disc-like Plastic solid 9 carries out ordinary pressure sintering, or It sinters it by hot pressing 
or it carries out presintering by ordinary pressure, it is desirable to make it sinter by the hot 
isostatic press method. 

[0014] In this example, the resistance heating element which consists of a metallic foil is 
used, and the resistance heating element 2 is in the same flat surface mostly. For this 
reason, since there is almost no problem of mold collapse of a resistance heating element 
and conveyance and installation of a up to [ the preforming object 7 ] can be performed in 
a short time, productivity improves greatly. Moreover, since the superficial configuration 
has become settled unlike the case of a wire, annealing treatment is also unnecessary. And 
also when ordinary pressure sintering, hotpress-sintering or HIP sintering, since the flat- 
surface configuration of the resistance heating element 2 had become settled, deformation 
and location gap of a resistance heating element were almost lost. Therefore, the soak 
nature of a ceramic heater improves and the quality of a product is stabilized. 
[0015] And since the resistance heating element is thin, even if It makes small thickness of 
disc-like Plastic solid 9, 1 shaft pressing can be carried out easily. Therefore, disc-like base 
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9A can be made thinner than before, and the rise of temperature and the response about 
d^ent can be made quick. 

[0016] Silicon nitride, alumimium nitride, sialon, etc. can be illustrated as substantla- 
compacta ceramics which constitutes disc-like base 9A. When [ according to research of 
this invention person ] silicon nitride Is used, the thermal shock resistance of a heater is 
high. I^oreover, If alumimium nitride Is used, high ******-proof will be obtained to halogen 
system corrosive gas. As a refractory metal which constitutes the resistance heating 
element 2, a tungsten etc. is desirable. Moreover, it cannot be overemphasized that a 
metallic foil is not a thing but the substantia compacta of the porosity used by printing, 
vacuum evaporationo, etc. 

[0017] According to the above-mentioned procedure, as it was shown In drawing 1 - 
drawing 3 , the disc-like ceramic heater was manufactured. The thickness of the metallic 
foil 1 which consists of a tungsten was changed Into 15, 25, 50, and 75 micrometer, and 
the effect was investigated. The resistance heating element 2 was formed by sandblasting 
processing. Disc-like base 9A was formed with nitride ceramics. The time of the thickness 
of a metallic foil 1 being 25 micrometers and 50 micrometers tended to perform processing 
by sandblasting. Moreover, it was the easiest to treat when the thickness of the resistance 
heating element 2 was 25 micrometers or more. Moreover, deformation of the resistance 
heating element according [ any case ] to a hotpress was not seen. Moreover, the variation 
in the skin temperature of a disc-like ceramic heater had few cases where the thickness of 
the resistance heating element 2 was 15 micrometers, 25 micrometers, and 50 
micrometers. 

[0018] (Example 2) The long and slender metallic foil 11 which consists of a refractory 
metal of the substantia compacta as shown in drawing 4 first Is prepared. In this example, 
the metallic foil 11 Is fabricated In the shape of a straight line, and as shown in drawing 4 , 
by it, it has rolled this. And the resistance heating element 12 of a flat-surface 
configuration as fabricated a metallic foil 11 according to a predetermined pattern, for 
example, shown In drawing 5 is produced. The resistance heating element 12 is prolonged 
in the almost perpendicular direction to the main front face of a metallic foil, and forms the 
superficial pattern. 

[0019] A terminal as shown in drawing 6 is fixed to the both ends of the resistance heating 
element 12. In this example, female screw 13b is prepared so that circular through tube 
13a may be opened in the lower part of the cylindrical terminal 13 and it may intersect 
perpendicularly with this circular through tube 13a. And drawing 6 (b) Screw the end of the 
resistance heating element 12 In circular through tube 13a, through and male screw 14a of 
a bolt 14 are made to screw In female screw 13b, and the end of the resistance heating 
element 12 is crushed and stopped at the tip of a bolt 14 so that it may be shown. 
[0020] Subsequently, drawing 7 (a) - As shown in (c), 1 shaft pressing is carried out. That 
is, the resistance heating element 12 is installed on the preforming object 7, and It is made 
for a terminal 13 to come on the resistance heating element 12 In this case. It Is filled up 
with the ceramic fine particles 8 on the resistance heating element 12. Subsequently, 
drawing 7 (b) 1 shaft pressing of the ceramic fine particles is carried out by punch 5B and 
female mold 5A, and disc-like Plastic solid 9 is acquired so that It may be shown. Under the 
present circumstances, ceramic fine particles are compressed toward an almost parallel 
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direction to the main front face of a metallic foil. Subsequently, drawing 7 (c) Female mold 
5A is raised and disc-like Plastic solid 9 is taken out so that it may be shown. 
[0021] Then, there are two kinds of sintering approaches. In a primary method, after 
carrying out ordinary pressure sintering of disc-like Plastic solid 9, carrying out hotpress 
sintering or carrying out presintering by ordinary pressure, HIP sintering is carried out and 
eburnation of the ceramics is carried out, and it considers as a disc-like base. The grinding 
process of the tooth-back side of this disc-like base is carried out, and a ceramic heater as 
shown in drawing 8 is obtained. In drawing 8 , the resistance heating element 12 was laid 
under the interior of disc-like base 9A, and the terminal 13 of a pair is exposed to the 
tooth-back 9a side. By the second approach, disc-like Plastic solid 9 is precisely fabricated 
by the cold isostatic press, and this Plastic solid is sintered. Each above-mentioned sintering 
approach can be used as this sintering approach. 

[0022] Also in this example, conveyance of the resistance heating element 12 and 
installation are comparatively easy, and its productivity improves conventionally. Moreover, 
there are little the location gap and deformation in the interior of a Plastic solid, and the 
soak nature of a disc-like ceramic heater and product quality are stabilized conventionally. 
Moreover, since the configuration of a resistance heating element Is stable compared with 
the case where make a wire wind and a coiled form resistance heating element is formed, 
disc-like Plastic solid 9 can be made thin. 

[0023] And in this example, cold isostatic press shaping of disc-like Plastic solid 9 can be 
carried out. That is, since the resistance heating element 12 may contract to homogeneity 
in the direction of a path toward the core of disc-like Plastic solid 9, even If it puts a 
pressure on the front face of disc-like Plastic solid 9 isotropic by the cold isostatic press 
(CIP), it can fabricate. For example, since the resistance heating element opposed when a 
coiled form resistance heating element was used, and the pressure was put In the direction 
of a path, CIP shaping was difficult. 

[0024] Thus, since CIP shaping is employable, it is more precise than before, and since the 
Plastic solid of high density is acquired, the property as ceramics of disc-like base 9A 
improves. And ordinary pressure sintering can also be carried out after CIP shaping. In this 
case, hotpress sintering becomes unnecessary. Therefore, rather than the case of hotpress 
sintering, since ordinary pressure sintering of many products can be carried out at once, 
productivity improves remarkably. But if this point is ignored, hotpress sintering and hot 
isostatic press sintering can also be used. 

[0025] Various superficial configurations of a board-like base can be changed In this 
invention. Moreover, the resistance heating element of two or more bodies can be laid 
under the interior of one set of a board-like base, and 2 zone heating etc. can be carried 
out. 
[0026] 

[Effect of the Invention] According to this invention, in a ceramic heater, the resistance 
heating element formed of the metallic foil which consists of a refractory metal of the 
substantia compacta is laid under the interior of a base at one. Therefore, since there is 
almost no problem of mold collapse of a resistance heating element and conveyance and 
installation of a up to [ a preforming object ] can be performed in a short time, productivity 
improves greatly. Moreover, in shaping and a sintering phase, deformation and location 
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gap of a resistance heating element are almost lost, the soak nature of a ceramic heater 
improves, and the quality of a product is stabilized. And since the resistance heating 
element could be made thin and the configuration of a resistance heating element is stable, 
even if it malces thickness of a Plastic solid small, 1 shaft pressing can be carried out easily. 
Therefore, a base can be made thinner than before and the rise of temperature and the 
response about descent can be made quick. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 (a) The perspective view of ******** i, and (b) The top view of the 
resistance heating element 2, and (c) It Is the perspective view showing a condition just 
before attaching a terminal 3 In the end of the resistance heating element 2. 
[Drawing 21 (a), (b), (c) And (d) It is the sectional view showing typically each production 
process of disc-like Plastic solid 9. 

[Drawing 31 It Is the perspective view showing a disc-like ceramic heater. 

[Drawing 41 It is the perspective view showing a metallic foil 11. 

[Drawing 51 It Is the top view showing the resistance heating element 12. 

[Drawing 61 (a) The front view of ****** 13 and a bolt 14, and (b) It is the perspective 

view showing the condition of having attached the terminal 13 in the end of the resistance 

heating element 12. 

[Drawing 71 (a), (b) and (c) It Is the sectional view showing typically each production 
process of disc-like Plastic solid 9. 

[Drawing 81 It Is the top view showing a disc-like ceramic heater. 
[Description of Notations] 
111 Metallic foil 

2 12 Resistance heating element 

3 13 Cylinder-like terminal 

7 Preforming Object 

8 Ceramic Fine Particles 

9 Disc-like Plastic Solid 
9A Disc-like base 
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TJ:3)ftffi^Sa;rr«. RtttWg^l3©T 
ffilCP3^S9?L13a%;IB(t. A^O, C©P]^n9?L13a 
tiS3Sjr<5J:5»::. ll^yi3b«SH-«. -tbT. S6 
(b) C^TJ:5I-. fil(t»J»«ti2©3ftSgi&n}^Jtii?ll3 
alCffib. :i?Jl'M4®a:^5?14aSlt*>?13btC«-&S 
•a-. #J>M4©jfc«Tfia[«fllkfrl20*<8«#b:3-5? 

b. ff±-r«. 
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5 

[0 0 2 0] ^V»T. H7(a) ~ (Ofc^T J:-5tC-ia 
SSffl L/. ^ 08S(iS^l3)S«gtr[»JW*:i2©±C< J: 3 
r*. JfcViT. H7(b) ic^f ±S5BtTS 

T, H7(c) JC^-TJz^K. TS5A*±#S-a-TP3fi 
[0 0 2 1] c<o«, IB-ro 

^13*«, «®9 a{IIICBaiUTV>2». ^-©^tfeTtt, 
[0 0 2 2] 3icg^i&0|tC:&V^T«>, &^%«^12©)i 

#©JgiRA»5tJ£UTVi4C:t*»6. Rfi«J«J^9*» 

[0 0 2 3] U«"b. nfi«(^)^9g 

5. mi^mi^l2ifi. R««dcJ^9©+'ij>'Nt 

lS]oTg^»lS»C^-ClRliUi5-S©T, =i-;H<7'fy 
7.97-^vi;-:fV7. (C I P) ICj:-?Tnfi«*je«:9 
©g|ffifc§>EF«tJEE**36>JtTfc, m^imWs.(r>-Ctt> 

«f!^tf3'f;P«©«St58JIM*:'feffl<'»««-&B, 
lfiIicm***»tt-5i:fiStKJIMt:**S5S-r5©T, CIP 

[0 0 2 4] C©±5lw, C I P^}g*»ffl-CltS;ii: 
36^6. fiE*J:DfelRffiT»«ga©«Jg«:*t#Sn<&© 
T?. nfi«S«:9A©i:7 5yi'XtUT©4$tt*»FS)± 
•r*. C I P«)g«»C«JBE«agf acit-bT^ 

oT, Jj^y h:/>XStlS©»&J:0*>, #jR©«fi*- 



(4) #BI¥5-275434 

5 

[0 0 2 5] *5!19lt:feViTB, «ttS»©V®«}^ 
*a>«r«M-C#-5. =<*:«±©fitt38S»*g-fi 
©fi«fi<*:©J*3fi8K:aSU. 2 '/-^JpjfMPf S Z. tjftt 

[0 0 2 61 

{C;&V»T, IS8ffi©ieaiXll^JHA>6!%«^fglC<toT 
JO JgJSSnfcfiKKfRffg. S#©l^fiSIC-fl:Jcffli8LT 

iEt>T, ast»i»«:©ffljwntv»5ras!9«aa:^ 

CfcViT. fiSi5EJ(ftfr©«je^fllXl')a«etA,if;4< 
;teO. •fe^Svi'Xt-4'-©^JRi4)a«[fi)±U sa© 

ffiSi^lM^©JP«*»5SfSbTV»«it*»6, lSJgff©W 

i» T©jKS*jifi<-r«ct)in?^«. 

[»M©fB!mi^K^] 

[HI] (a) »jfeM«l©^H. (b) »^%9R(f»:2 
©7MH. (c) \imiSm^2<ri^\zm=i-Z^J&.^¥t 

(t-&iait©i»fi£^r^«B-?»&. 

[H21 (a), (b). (c) Rr^(d) tt, nfittriE}g<*:9© 

4. 

[H4] ^$gUg^-r^H-C%^. 
^ [as] ffiSi^SIM$:l2g^-r¥SE3-7%%. 

[H6] (a) \mri-yZWSif>i\,VVmT£mm. (b) ». 

fi«L»iWt:i2©5icsacJs^i3g5ir)f*itfctt«g^-r«^ 

[B7] (a). (b)&r;(c) It, Rffi«(i«)g#9©#fiji 

[H8] nfi«-fe7 5-;;i^Xt-3'-*S^-r¥MBIT* 
^. 

[«F^©ffiM] 
1. 11 ^« 

40 2. 12 tmmim- 

3, 13 ntt«©SiKF 

7 ^dc»«: 

8 •fe^Syi'Xefl: 

9 nfi«(d»t^ 
9A nm^^ 
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